ABSTRACT. Fractionation of the methanolic extract of Embelia schimperi leaves has led to the isolation of two novel flavonol glycosides. The compounds were characterized as isorhamnetin 3-O-
INTRODUCTION
Embelia schimperi Vatke is one of the five Myrsinaceae species endemic to Kenya and is widely used in traditional medicine as an anthelmintic and anti-microbial [1] . Phytochemically, the plant is typified by the presence of benzoquinone derivatives; 2,5-dihydroxy-3-undecyl-1,4-benzoquinone (trivial name: embelin) and 2,5-dihydroxy-3-tridecyl-1,4-benzoquinone (trivial name: rapanone) [2, 3] . In a recent study [4] , a novel flavonol glycoside along with four known ones has been isolated from this source. In continuing investigation of a methanolic extract of the plant leaves, we now report the isolation and characterization of two new flavonol glycosides (1 and 2). Also being reported are eight known ones identified as isorhamnetin 3-O-β-glucoside (3), quercetin 3-O-α-rhamnoside (4), quercetin (5), myricetin (6) , quercetin 3-O-β-glucoside (7), myricetin 3-O-β-glucoside (8) , myricetin 3-O-β-xyloside (9) and quercetin 3-rutinoside (10) [5] [6] [7] . 
RESULTS AND DISCUSSION
Compound 1 afforded UV data, which suggested free hydroxyls at C-5, C-7, and C-4 [8] [9] [10] . The assignment of the 1 H and 13 C NMR data supported by NOESY and HMBC correlations confirmed the aglycone as isorhamnetin (3'-O-methylquercetin) substituted at C-3. Acid hydrolysis gave galactose as the sugar residue. The FAB mass spectrum results indicated galactosylgalactoside bios as evidenced by the cleavage behaviour (see experimental section). In the 13 C NMR spectrum a signal due to C-4'' of residual galactose shifted downfield at δ 82.40 in comparison to isorhamnetin 3-O-β-glucoside (3), suggesting interglycosidic linkage at this position. This was corroborated by HMBC correlation between the anomeric proton (δ 4.65) of terminal galactose and a carbon (δ 82.40) assigned to C-4'' of the residual galactose and further confirmed by NOESY cross peaks between the terminal galactose anomeric proton (δ 4.65) and the C-4'' proton (δ 3.68). Therefore compound 1 was concluded as isorhamnetin 3-O-β-galactosyl (1→ 4)-β-galactoside. Acid hydrolysis afforded rhamnose as the sugar residue. Its 1 H NMR data showed a 2H AX and a 3H ABX system characteristic of quercetin moiety [11] while the UV data recorded in MeOH and with addition of common shift reagents [8, 9] suggested that the residual sugar was attached at C-3 position of the aglycone, a fact further supported by HMBC correlations as outlined in Plant material. Embelia schimperi leaves were collected from Ngong hills in June 1997 and voucher specimens were identified after comparison with authentic samples at Botany Department Herbarium, Nairobi University.
Extraction and isolation. The CH 2 Cl 2 defatted powdered leaves (approx. 1 kg) was further extracted with MeOH (2.5 L x 3) for one week. The extracts were combined and freed from the solvent under reduced pressure to give a dark green residue (105 g). A portion of the extract (100 g) was subjected to column chromatography with CH 2 Cl 2 -MeOH gradient to pure MeOH affording 160 fractions of 100 mL each. The composition of the fractions were determined by TLC using solvent system CH 2 Cl 2 -MeOH (9:1, 3:2) and those showing similar profiles were combined to give three major pools. The first pool (fractions 20-80, 25 g) was subsequently subjected to repeated flash chromatography with CH 2 Cl 2 -MeOH (95:5) followed by the same solvent system in the ratio 9:1 to give 5 (29 mg), 6 (55 mg) and 4 (24 mg). Fractions 81-105 (Pool II) was evaporated to give 17 g which upon repeated flash chromatography with CH 2 Cl 2 -MeOH (4:1) and collecting 10 mL each, afforded 7 (66 mg), 8 (34 mg), 3 (65 mg) and 9 (35 mg). Pool III (fractions 106-160, 35 g) mainly from methanol elution was further purified by column chromatography over sephadex LH-20 using different solvent systems. Final purification of the eluates by preparative HPLC on reverse phase (RP-18) using MeOH-H 2 O (7:3) gave 10, 1 and 2 in 75 mg, 48 mg, and 55 mg, respectively. 13 C NMR data: see Table 1 Acid hydrolysis. Compounds (1-4), 15 mg each in a mixture of 8% HCl (2 mL) and MeOH (20 mL) were separately refluxed for 2 h. The reaction mixtures were reduced under pressure to dryness, dissolved in H 2 O (3 mL) and neutralized with NaOH. The neutralized products were subjected to TLC analysis (eluent, EtOAc-MeOH-H 2 O-HOAc, 6:2:1:1). The chromatograms were sprayed with aniline hydrogen phthalate followed by heating at 100 0 C. The sugars were identified after comparison with authentic samples.
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